Studies of the synthesis of fowl plague virus proteins in temperature-sensitive Chinese hamster ovary cells indicate that virus replication proceeds in the absence of DNA synthesis and at any stage of the cell cycle.
The replication of influenza viruses and the complete expression of the virus genome in infected cells depends on the continuous operation of unidentified cellular functions in which the cell nucleus is involved. This has been deduced from the results of analyses of the infection of u.v.-irradiated or enucleated cells (Rott, Saber & Scholtissek, I965; Follett et al. I974) and from the effects on virus replication of antibiotics such as actinomycin D, benzimidazoles and nucleoside analogues (Nayak & Rasmussen, I966; Walters, Burke & Skehel, I967) . Furthermore, the results of experiments involving these last antimetabolites, specifically IdUrd, are the basis for the conclusion that DNA synthesis is not the required host function. The recent isolation and description of temperature-sensitive Chinese hamster ovary cell mutants in which DNA synthesis is blocked at the non-permissive temperature (33 °C; Crane & Thomas, I976 ) has allowed these conclusions to be reexamined directly. In addition, since at 33 °C the mutant cells are reversibly blocked at the G1 interval it was possible to synchronize the population and by appropriate temperature shifts to analyse the expression of the influenza virus genome at different stages of the cell cycle.
The rate of DNA synthesis by uninfected cells in different phases of the cell cycle was determined by measuring their incorporation of 3H-thymidine during 3o min pulse periods. As shown in Fig. I , compared with cells maintained at the permissive temperature of 39 °C (D), with cultures shifted to 33 °C (E) the rate of DNA synthesis decreased to a minimum level within zo h at the non-permissive temperature. The reverse observation was made when cells were shifted from 33 to 39 °C (A and B) and from these results an appropriate time of infection was chosen in order to obtain representative cultures infected at different stages in the cell cycle.
The infection of Chinese hamster ovary cells by fowl plague virus was abortive since the yield of virus did not exceed 2 p.f.u../cell. By contrast, in the permissive chick embryo fibroblast system yields of about IOO p.f.u./cell were obtained under identical incubation conditions. It has previously been shown that in such situations estimates of the extent of expression of the influenza virus genome can be obtained by analysing the proteins synthesized in the infected cells (Follett et al. I974) . These analyses involved incubating infected cells in medium containing asS-labelled methionine, solubilizing the cells in SDS and separating the radioactive polypeptides thus obtained by polyacrylamide gel electrophoresis in SDS. The labelled polypeptides were detected by autoradiography and typical results are shown in Fig. 2 . The results obtained 6 h after infection clearly indicate that under all conditions examined polypeptides typical of fowl plague virus infected cells were at different stages in the cell cycle was measured by the incorporation of 3H-thymidine into trichloroacetic acid insoluble material as described previously . The time scale is designated relative to the time of infection used in parallel experiments concerning virus replication. Cells used for groups A, B and C were incubated at the non-permissive temperature of 33 °C for at least z4 h before the experiment; those used for D and E were maintained at the permissive temperature of 39 °C for similar periods. Cells of Group A (O---Q) were shifted to 39 °C Io h before infection; cells of group B (t--O) were shifted to 39 °C at the time of infection and cells of group C (m --m) were maintained at 33 °C. Cells of group D (A--~) were maintained at 39 °C and those of group E (i--A) were shifted to 33 °C at the time of infection. All cells were propagated in Eagle's basal medium (Difco) supplemented with t% non-essential amino acid concentrate and Io% foetal calf serum (Flow Laboratories). synthesized and that cellular protein synthesis was depressed to approximately equivalent extents. In addition, it can be seen that the rate of virus protein synthesis was less in cells under conditions B and C and the results of experiments at earlier times after infection also indicated that the development of infection was delayed under these conditions. Presumably these observations reflect a decreased rate of action of cellular components required for virus replication which are stable (condition E) and either synthesized or activated following incubation at the permissive temperature for lz h (condition A).
The results of this study indicate that in fowl plague virus-infected Chinese hamster ovary cells all of the virus-specific polypeptides detected in permissively infected chick Fig. I . Uninfected (U) and infected (I) cells of each group were analysed. Discontinuous polyacrylamide gel electrophoresis using gels containing 25 % acrylamide and the buffers described by Laemmli (x97o) was at iooV for 2zh. The labelling conditions and designation of virus specific polypeptides were essentially as described previously (Skehel, 1972) and will be presented in full elsewhere. 
